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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1 . Claim 16 is rejected under 35 U.S.C. 102(b) as being anticipated by Faraboschi et al, U.S. 
Patent Number 5,930,508 (herein referred to as Faraboschi). 

2. Referring to claim 16 Faraboschi has taught wherein a parallel processor performing 
parallel processing of one of more basic instructions contained in each of a plurality of 
instruction words delimited by instruction delimiting information (Faraboschi figures 4 and 5 
abstract column 3 lines 16-25), said parallel processor comprising: 

A plurality of instruction execution units performing processes in accordance with 
corresponding, supplied basic instruction in parallel (Faraboschi figure 1 abstract column 3 lines 
16-20 column 4 lines 46-48); 

An instruction fetch unit fetching the instruction words one by one in accordance with the 
instruction delimiting information (Faraboschi figure 7 column 3 lines 16-25 column 7 lines 32- 
36; the alignment logic 720 acts as the fetch unit); 

An interface having effective bits corresponding to the instruction execution units, the 
effective bits indicating the corresponding instruction execution unit for each instruction word 
(Faraboschi column 3 lines 25-32, column 4 line 57-column 5 line 1 1); 
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Wherein the instruction words fetched by the instruction fetch unit have no attached 
dispersal information(Faraboschi - column 3 lines 15-25; the delimiter information is part of the 
instruction words and therefore is not attached to the instruction words, but is simply a part of the 
instruction words). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-6 and 1 1-13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Faraboschi in view of Park et al, U.S. Patent Number 5,881,307 (herein referred to as Park). 

4. Referring to claims 1 and 12 Faraboschi has taught a parallel processor performing 
parallel processing of one or more basic instructions contained in each of a plurality of 
instruction words delimited by instruction delimiting information, said parallel processor 
comprising (Faraboschi figures 4 and 5 abstract column 3 lines 16-25): 

A plurality of instruction execution units performing processes, in accordance with 
corresponding, supplied basic instructions in parallel (Faraboschi figure 1 abstract column 3 lines 
16-20 column 4 lines 46-48); 

An instruction fetch unit fetching the instruction words one by one in accordance with the 
instruction delimiting information (Faraboschi figure 7 column 3 lines 16-25 column 7 lines 32- 
36; the alignment logic 720 acts as the fetch unit); and 
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An instruction issue unit recognizing and, in accordance therewith, selectively each of the 
basic instructions supplied from the instruction fetch unit to one of the corresponding instruction 
execution units to execute the issued basic instruction (Faraboschi column 3 lines 25-32, column 
4 line 57-column 5 line 11). 

Wherein the instruction issue unit comprises a conversion unit to generate an interface 
having instruction information based on the instruction words, the instruction information 
indicating a type of the corresponding instruction execution units (Faraboschi - column 3 lines 
15-25; the delimiter information is part of the instruction words). 

5. Faraboschi has not explicitly taught wherein the instruction issue unit further comprises 
an interface having effective bits, the effective bits indicating availability of the corresponding 
instruction execution units. Park has explicitly taught wherein the instruction issue unit further 
comprises an interface having effective bits, the effective bits indicating availability of the 
corresponding instruction execution units (Park column 5 lines 36-54; the scoreboard as taught 
by Park would indicate the available resources by some bits, since in digital processing, which 
all of the reference used pertain to, bits are used to indicate information and data through binary 
logic). It would have been obvious to one of ordinary skill in the art at the time of the invention 
looking at Faraboschi to recognize that some interface would be required between the issue unit, 
or the buffers holding the instructions, to indicate that the functional units were ready for the 
next instruction. If the functional units required were not available, or were not ready, for the 
next instruction, then issuing the next instruction would cause errors in the system. Looking at 
figure 7 of Faraboschi, one can see that there is a buffer leading into the functional unit. It is 
obvious that some unit or piece of logic could be used to indicate when to send the next 
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instruction, which is shown by Park. Since Faraboschi lacks the details of when the issuing unit 
should know exactly when to send the instruction, one of ordinary skill in the art at the time of 
the invention would have looked to Park for the missing details. Park teaches a resource 
scoreboard, which indicates if a resource is ready for an instruction. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to have an interface 
for indicating if a functional unit is available to prevent errors that would occur from an issuing 
unit sending an instruction to a functional unit before it has completed execution on a previous 
instruction. 

6. Referring to claim 2 Faraboschi has taught wherein the plurality of instruction execution 
units all have the same structure (Faraboschi column 4 lines 46-50; the execution units may 
include two or more arithmetic units for parallel computation, and it would be inherent that the 
arithmetic units would perform the same functions, and does not necessarily include the 
multipliers since it is stated as the arithmetic units and/or multipliers). 

7. Referring to claim 3 Faraboschi has taught wherein at least two of the instruction 
execution units have different structures from each other (Faraboschi column 4 lines 46-53; the 
execution units include some arithmetic units and some multipliers); and 

The instruction fetch unit rearranges the basic instructions contained in each of the 
fetched instruction words, in accordance with arrangement of the plurality of instruction 
execution units (Faraboschi figures 6 and 7, column 3 lines 20-25 and column 4 line 57-column 
5 line 25 column 5 lines 52-60 and column 7 lines 32-44; figure 6 is represented in figure 7 by 
block 720, which is the alignment means, or logic, and has the same functionality as the fetch 
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unit as described by applicant), and then supplies the rearranged basic instructions to the 
instruction issue unit (Faraboschi column 3 lines 23-32 and column 7 lines 37-44). 

8. Referring to claim 4 Faraboschi has taught wherein at least two of the instruction 
execution units have different structures from each other (Faraboschi column 4 lines 46-53; the 
execution units include some arithmetic units and some multipliers); and 

The instruction issue unit rearranges the basic instructions contained in each of the 
instruction words supplied from the instruction fetch unit, in accordance with arrangement of the 
plurality of instruction execution units, and then supplies the rearranged basic instructions to the 
instruction execution units (Faraboschi figure 4 reference number 740 and column 7 lines 37-44; 
the expansion block 740 acts as the issue unit as described by applicant). 

9. Referring to claim 5 Faraboschi has taught wherein at least two of the instruction 
execution units have different structures from each other (Faraboschi column 4 lines 46-53; the 
execution units include some arithmetic units and some multipliers); and 

The instruction fetch unit rearranges the basic instructions contained in each of the 
fetched instruction words, in accordance with arrangement of the instruction execution units 
(Faraboschi figures 6 and 7, column 3 lines 20-25 and column 4 line 57-column 5 line 25 column 
5 lines 52-60 and column 7 lines 32-44; figure 6 is represented in figure 7 by block 720, which is 
the alignment means, or logic, and has the same functionality as the fetch unit as described by 
applicant), and then supplies the rearranged basic instructions to the instruction issue unit 
(Faraboschi column 3 lines 23-32 and column 7 lines 37-44); and 

The instruction issue unit further rearranges the basic instructions contained in each of 
the instruction word supplied from the instruction fetch unit, in accordance with the arrangement 
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of the instruction execution units, and then supplies the rearranged basic instructions to the 
instruction execution units (Faraboschi figure 4 reference number 740 and column 7 lines 37-44; 
the expansion block 740 acts as the issue unit as described by applicant). 

10. Referring to claim 6 Faraboschi has taught wherein at least two of the instruction 
execution units have different structures from each other (Faraboschi column 4 lines 46-53; the 
execution units include some arithmetic units and some multipliers); and 

The instruction fetch unit fetches an instruction word that contains basic instruction 
arranged in advance in accordance with the arrangement of the instruction execution units 
(Faraboschi column 4 line 57-column 5 line 25; since the different syllables SI, S3, etc. already 
have the dispersal bit sets that include the functional unit where the syllable is to be executed, 
they are already aligned, or arranged in accordance with the execution units). 

1 1 . Referring to claim 1 1 the combination of Faraboschi and Park has taught wherein a first 
instruction word format is converted into a second instruction word format by the table, the first 
instruction word format indicating an arrangement of the instruction words from the instruction 
fetch unit, and the second instruction word format indicating an arrangement of instruction words 
which corresponds to the instruction execution units (Faraboschi Figure 4, column 4 line 57- 
column 5 line 18). 

12. Referring to claim 12 the combination of Faraboschi and Park has taught wherein the 
instruction issue unit further comprises a conversion unit for converting a first instruction word 
format into a second instruction word format on the basis of effective bits, corresponding to the 
instruction execution units, indicating whether the corresponding instruction execution unit is 
available (Faraboschi Figure 4, column 4 line 57-column 5 line 18). 
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13. Referring to claim 13 the combination of Faraboschi and Park has taught wherein the first 
instruction word format indicates an arrangement of instruction words from the instruction fetch 
unit, and the second instruction word format indicates an arrangement of instruction words which 
corresponds to the instruction execution units (Faraboschi Figure 4, column 4 line 57-column 5 
line 18). 

14. . Referring to claim 1 5 Faraboschi has taught wherein the instruction issue unit issues the 
basic instructions to the corresponding instruction execution unit based on the interface 
(Faraboschi column 3 lines 25-32, column 4 line 57-column 5 line 1 1). 

15. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Faraboschi in 
view of Park in further view of Nair et al, "Exploiting Instruction Level Parallelism in Processors 
by Caching Scheduled Groups" (herein referred to as Nair). 

16. Referring to claim 7 the combination of Faraboschi and Park has not explicitly taught 
wherein, depending on the type of basic instruction being currently executed by one of the 
instruction execution units, the instruction issue unit issues a next basic instruction before the 
execution of the basic instruction being currently executed is completed. However, Faraboschi 
has taught using different execution units to perform different functions (Faraboschi column 4 
lines 46-53; arithmetic units and multipliers). Therefore, issuing the basic instruction to an 
execution unit is dependent on the type of basic instruction that is performed by the execution 
unit. Also Faraboschi taught a buffer to hold the basic instructions awaiting the execution unit 
(Faraboschi figure 7 reference number 750), where the buffer holds the basic instructions issued 
by the processor before the execution is completed with the current instruction. Nair has taught 
has taught wherein, depending on the type of basic instruction being currently executed by one of 
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the instruction execution units, the instruction issue unit issues a next basic instruction before the 
execution of a basic instruction being currently executed is completed (Nair page 18 column 2 
line 2-page 19 column 2 line 1 ; Nair teaches that each functional unit performs only a subset of 
all operations performed by the processor; Nair also teaches that scheduling instructions 
basically involves examination of resources needed by each instruction, so that if some resources 
are available to begin execution on the next instruction if those are the resources required by the 
next instruction, even if the previous instruction is still executing; this goes along with the 
teaching of the Applicant on pages 12-13 from which claim 7 is assumed to have originated 
from). It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine the teachings of Nair with the teachings of the combination of Faraboschi and Park to 
issue instructions based on the type of instruction before a previous instruction is done executing. 
Issuing instructions before the previous instruction is completed is known as pipelining, or 
sometimes micro- pipelining, and increases throughput of the execution units since the 
instructions do not have to wait for the previous instruction to completely finish before starting 
execution. Also, by having certain execution units perform a subset of all the functions of the 
processor, the plurality of execution units take up less space, since it does not require all of the 
functionalities to perform all of the functions of the processor (Nair page 18 column 2 paragraph 
1-2). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to issue an instruction to a execution unit designated for certain operations, and to issue 
instructions before the previous instruction is completed to decrease complexity of the execution 
units to save production costs, and to increase throughput which reduces execution time, 
respectively. 
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1 7. Referring to claim 8 the combination of Faraboschi and Park and Nair has taught 
wherein, if a supplied basic instruction does not have data dependency or control dependency, or 
does not share resources with a basic instruction being currently executed by one of the 
instruction execution units, the instruction issue unit issues the supplied basic instruction before 
the execution of the basic instruction being currently executed is completed (Nair page 19 
column 2 lines 1-8; Nair teaches that if an instruction is dependent on data currently being 
executed, that is not issued, but if it is not dependent on the instructions currently being 
executed, then the instruction is issued). 



19. Applicants arguments filed 01/16/04, paper number 10, have been fully considered but 
they are not persuasive. 

20. In the remarks, in regard to the rejection of claim 1 , Applicant argues in essence that: 

"This is in direct contract with Faraboschi, which apparently has no such 'conversion unit 
to generate an interface having effective bits and instruction information based on the instruction 
words,' but instead merely disperses instruction words according to dispersal codes that have 
already been attached to the instruction words themselves before being fetched by an instruction 



21. This is not found persuasive. Faraboschi's dispersal codes are part of the instruction 
word, as pointed out by Applicant, in column 3 lines 15-25. Therefore, the instruction 
information, or dispersal codes, would have come from the instruction words. So Faraboschi 
would overcome the instruction information in claim 1 as claimed. 

In addition, the specification on pages 14-16 teaches that the execution units supply the bits that 
indicate whether the execution units are available. Therefore the claims are interpreted as the 
effective bits indicating availability coming from the execution units, and the instruction 



Response to Arguments 



fetch unit. 
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information coming from the instruction words. The Park reference is then used in combination 
with Faraboschi to overcome the part of the limitation including the effective bits. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles A Harkness whose telephone number is 703-305-7579. 
The examiner can normally be reached on 8:00 A.M. - 5:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on 703-305-9712. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7239 for regular 
communications and 703-746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-7579. 



Charles Allen Harkness 
Examiner 
Art Unit 2183 
February 5, 2004 




